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Abstract of JP2000256551 

PROBLEM TO BE SOLVED: To obtain the subject composition which excels in flame-retardancy, 
contains no halogen, has high melting point and low volatility, and does not lower its mechanical 
properties, molding processability, etc., by including a specific resin and a crosslinked phosphazene- 
based flame retardant. SOLUTION: This composition is obtained by including (A)100 pts.wt. of a resin 
comprising (i)1-99 pts.wt. of a polyphenylene ether resin and (ii) 99-1 pts.wt. of a polystyrene-based 
resin and (B) 1-30 pts.wt. of crosslinked phosphazene-based flame retardant. The component B is 
preferably such a compound that a compound of formula I (m is 3-25; Ph is phenyl) and/or formula II 
P<1 is N=P(0)OPh or the like; Y1 is P(OPh)4 or the like; n is 3-10,000] Is crosslinked with a crosslinking 
group such as o-phenylene, the crosslinking group interposes between two Os as a result of 
eliminating the phenyl group of the phosphazene compound, the content of the phenyl groups is 50- 
99.9% based on the total phenyl groups of the compound(s) of formula I and/or formula II, and there is 
no free hydroxyl group in the molecule. 
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nm. nmx%h. 

[0056] *^Bflco|gjgy xy^^-^f.xy r-ifyit-^ 
mi. 4j'«Pias*«2 5 0—3 5 o'ccomsf'^izh^. 

[00 57] tfz, *^H3<7)3?liyxy=ifi-'^y.yr-fe' 
i^'^l:-^4'coyx-y^a<o-&^l'l-^{4. -m:^ ( i) 
^y xy=Jei^d^xy T-bVs.r//x{i-^^ (2)0 
mm^y X y =5r y r ■i:y'P<r>^y X 
$:Si»{c5 0-99. 9%T'?>0, Jf*L<{47 0— 9 
0%X$>^. 

[ 0 0 5 8 ] jSJ, HR5»: ( 2 ) lC*3tt-S5|5^aXimt^ 

timyiicoT^xi^m^KsB^ff-ytim^ui. xi 

N = P (OPh) 3. Yi*i-P (OPh) 4<3D«Jii::5r 
0 , t L < J4r;W;* U ^m*g?-fk!f«)7&«RJ35^rt tiff 
Itr-S i: a ^^lD^#T'X(4l£^KjE*^± t J; o ^rJS 
g5^RJfB^f*TRJiB$-^To/:::^t;:{4. Xi3{>i-N = P 
(OPh) 3, Yi>6>'-P (OPh) ,cofilitcOfl!itc. XI 
;{,J-N = P (O) OPh, Yi*5-P (O) (OPh)2 

[0059] *^BH(?)IRfSy xy^v-^^^y T-feV-fL-^ 

[0060] :^^mcomi^yj:y^>'Tnxy r-^iy^t^ 

mij^^^^mm^M. ^•^^yyi-^t.-r. ^-^xmmi^ 
izx ommti^^-t^mizii./snyy'ft'iimmco^miz 

<7)lig<f yxy=¥v-;^y.y r-tfy-(k-^{4, m^^m 

m<7)y\D'/^yy^7i.tzL (i^jL-i^y^) . 
CO H 'J y b° vy'^iOl^M*^^ t t {4^v \ 
[00 6 1 ] miz. *:5|Bfl^05?^iyxydfi^;^xy r-b' 
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[0062] [by Ti^y^m^^it^m ^^(^ 

[00631 3|s^HHt3tJt^T . h 0 Ti^y^m^m^t-^ 



HtN 



Y 



NRi 



(9) 



5^ (Ties^O)) . (TIS^(IO)) . ^U-A 

(Tieslcdl)) . ^o>' (;<l-A3^^^*^<^3^^i7)Bji 

(Ti55*(12)) . Vym^^^y (TiS5li(13)) . -9-:? 

(15)) m?:mif^zti)n'^hi}K mm^'&. ^fm<^ 

[00641 
[•flil41 

NHi 

(10) 



XJ 

NHi 
(1 1) 

HtN^N^NHs H2PO4 
(13) 



NH2 



OH 



(12) 



NH2 NH2 
(14) 



-HN 



r 

[00651 mtm^iV y i -l^ >x-7^;P^©ji§ffl 
ma'Pizm^^ti^ (B) ^ji^</)^m^^xyT-^ymi 



NHCHjNHs^N^ 



1 ~ 9 9 MM^SX/Tii VX^]^ y^mm 9 9- 

1 a»a5*»'b5:^eafli 1 0 oa«si5t=?* LTi ~3 o« 

[00661 *3^^. *%BflOfi«Stt.if J 7 x-U>'X- 

x;W^fflBI$M1%4'tcE^$ix^ ( c ) ^^(D h U T'J 

ywm-k^it-^miT^m^mii . ( a ) ^-^x-h ^^uy 
x-^yx-x;u^flii~9 9«»gp&V4^'J;^^^y 
i^ffllit9 9~iafig|5*»/o^r-l.®llil 0 OMfilStcjli^L 

T 3 omMmi^Xfx$>i>. m-h. ( c ) fig^io h y r^^' 
7 u ^x— rvi^^^liffifi^il^iiJi, ( A ) fig^T'J) I. 



NH 

I 

(1 S) 

U 7 X X u yx— f-;P8Sfl§ 1 9 9 *SliPat/df y >t 

gP. (B) fi^^cr)^;J^X7r-fe'>'I^^Jfn~3 0a 
JiaSMl/l: ( C ) ^^cr> h 0 
MSPlilT. »iL<{iO. l-30Sagp*>^>^-5T 

[0067] :^^m<^mmit^Oyj^-uyji-^jum 

msim&m<7)mizii}t u t ^fm.ii . ( a ) figi)-c'S> i> ^ 
y 7 X X u >'x-x;i'®iil 1-70 ««spai/'-K y 

^y^^lit9 9~3 0a*gi5*»<i>:5r-S.^flil OOm* 

gp. ( B ) ^■ii-co^^^xy T-^yj^mmi 1 -3 oa 
m^m/iz ( c ) fiit^o h y ri^'^-i'ts^^^-fk-^ii^ 3 0 

fiiSBJ^iT. iF* t<«40. l-30«i3Rt:'&-l). 

[00681 LmmMytmm'i ^^m<^mm^^ y 7 x 

x^>-x— r/P^^®flgfflfi£!|J!itc{±, aii«0^lte<)!I?3l45- 
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[0069] im'S^m\t LX\iWf:'jk!m<r>i^mtm 
K^yPS/'^^A, ^^tDViy-f^L.. ^ijivi^^h.. mc 

^■s'y. m=?-^-x. m^f-^'^iv-y. m^y\^-9. a 

mm. ^^m^mfh z t ti^x-^ ?> , 
[00701 ;itiii,mmmi.mm(r>'PX'i> . mm^:s^ 

m<m^m)i'^^ t o*'-*?* t < . mmri- 9 > 
[007 13 ^ti(>comm.m^mwu. issr^^ATffi 

[0072] ;^xA.<r)te^JK^ji04'T'4> , < Xij- 
[ 0 0 7 3 1 /-K D 7 :i^~\yy:!^~^)V%iSm\,zn-^i,m 

0 om&U^ti 0 5 OMiSPOT. »^ L< (4 1 - 5 0 

[00 74] [^Nn>--y$r-&^rL^v^W^>J>'fk-^*5!l] 

[0075] 1M3fe, VNoyy 7 'J -^rtS 'J Wk^!|?3*«ffi 



[0 0 76] ^'^ciyyyv-^Vyit^'mttXii. 

m^^jkjm<7)ii<r>%:&<mmx'^i,, mtaw^^e-i 
9 0 0 3^{i:m. -11526 2^■<^m. mm 

^5-1 07 9#^l8. !|tga^6-32 22 7 7-f-^ 

IB, mmnvfm5 1 2 2 5 5 e^wmmtzMmcr>i>ff> 
^mfi>zb^x'^^. 

[00 77] X'OMi^mzli. mmhV;><i~fU-!t^xy 
i-h. Nyx^;i^d^;?.7x-h, huy^jU^t^xyji 
— h. ^'J>^-;?f•;^7^X7x-h, hUya^-zi^yt^xy 
x-h. hii^'^>'VP*x7x-h. ho^-yv/i-^t^x 

^-'7 X -JU^^X 7 X - h , h U ^Pv-'^ V- ;l/;t^X 7 x — 
hU^ (y ll;P7x— /W) ;J;;?.7x— (2-x 

T-^K uv/uv-y— ;^^^7x^;^3^>^7x— 

adfy>^v'7x-;U;nx7x— h ^c7)7fcffi?S-^W U 
X-Xy'/V'. 1, 3-7x — ^>'b'X ( 2, 6-i^'^^-lx 

:=.;W;^;^7x— , UYjVi^y—fi^^zx {-Jyx.~)V 
7^:^7x— h) . Yu^yy\::x (>?7x— 
7x— h) , b'X7xy— ;W-Ab'^ ( 1^7 x:::/U;f;X 
7x— h) , t'X7xy— ;w-s {i^y x.—)Vii--x 
7i— . u-V/Pi^y— /Wb'x (i^^>''j;U4-^X7x 
-h) . fs-^Yu^yy^X (i^^>'>J;l^*X7x- 
h) , b'X7xy-;P-Ab'X (>'>U;U*X7x- 
h) . b'7xy-;^-Ab'X (i^>i^'J/U;l^X7x — 
h) . b';?.7xy-;P-Sb'x (>''^i^'J;^;^>^7x- 

h ) ^toas^ u ym:s^x^)Vit-^. v^}y^') jun^x 

y^y. hVyj^—fi-yi-^xy-ty. hV hV)\^^^xy ^ 
y. h'j7x-;|^*;?.7 y^^v-H, hWJfU^^X 

7 >f >-3j-dj.e^K^<7)d^x7 -f yxt±*x7 ^ y:^^'>Y 
[0078] >iii<i>^Nnyy7 u -^Wi'J y<t-^m<r>^ 

X'ii. h U 7x-/l^;^X7x— h 'J ^>'';^/^X7 
X— h, hi;^>'»J;i'd^X7x— 1, 3-7xr:b- 
:^b'X (2, 6-v''^>'^-;P7^7.7x-f) . l/V;!^ 
v-y-ZL-b'X (>'7x— ;l/;i^X7x-N) . ^N-f Ho^f 
yvb';^ (i^*7x^;U:fvX7x-h) . b'X7xy-;W 

-Ab';?. (>''7x— ;U3^X7x-h) . uYjUi^y-ju 
\zx (i/'^i/';;P4^x7x— h) , /N-f Hudfyvb-x 
(>''^i^'j.'P7^;^7x-h) . b'X7xy-;u-Ab'x 
( h 'J 7 x - h ) m(7)m^ U >'E!XX7";HL-^ 
h U 7 :ii—jl'nixy y( v^Tdf h 'J h U;^:^:^ 

L<. !Wf^^^|J7x-;^':^x7x-^, i. 3-7xx 

U-yb'x (2. e-'J^i^U-tUTt^xy^.-h) , 
/Pv'y— /Ub';?. (>?7x— /i';^X7x— h) . uy*;Ui^ 
y-;ub'x (x=^>'U;i-^X7x-h) , h'j7x-;i^ 
^^xy ^ y:t^i^]imi}mt. tv%. 
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[0079] yNoyy7 v^t^Ji. 1 
[00 80] 7tiUyx.~uyji-f-JV^mSilzMi-^^^ 

x-x;t-^^B§i 0 oaagpa^o 5 oaftgpmTs n 

[0081] [ ^Wmmi ] *^Bj£r)|i^^4,-tr Vyj^- 

S^i?:5rV^ggfflT'jiJ:ffl^T^D-f ^ i: t T'^ & . 
[0082] ISM<t^Df^a60^3QS'J(i. M^-fl^ 

^^^y ^y^ ^^—^^'oi^^ri'^y^^ijy^ y^h^y 
n^^jty^i^) XrJ'y, b';^ (-f h^T'n^^rJ'/M 

^mtry^^^y. mmtry^^y. 'EMitry^'^ 
y. Ty^=^ym^V'}^i.m<7iTy^'tyit-^^. m 

[00831 C:il/o(7)liM^bOfc*bc7)^JP|[>J{i. 1 
[ 0 0 8 4 ] MC: . ^^^B^mm^^V 7 x^l^ yx-r 

m\^mmk ^vmy-yitJ^-^i^ymm (ptfe) 

^^j. m^±m. mmL ^m^mmL mam. 
m^mi m^m. sim^fj, m^m. ^mR&jt^j. ^ 

^:Lbi3^x'^h, ttz. mma. R&gatt. tamit.. 



mmiJUzwL^Lxi^xw 
[0085] L^^mmfmmmmmiCDmm ^i^hj 
comm^^ i» 7 X X u ya^-y-ji^^mmmmm. ^ u 

y 3i=i\^y:c-y^)\.^mmz±MSSm^^:^y r-^ymm 

mMRt/'^mizmtx hVTi^y^mis^^it^. 
m^mm. ^^riyyy v-^mo yit^m. mm<t(r)fz 

'i%^zb*n'th. mm. m^. b'-x, y]y-^x 

2:^\3-ji'm<^mm.mm^m^^xmM-t^ zt^z^Kt:^ 

'^•t^'jmcr>h^i§^izi±. i^cr)mmi.x^m.^m 

[0086] i^wmmmmm^m -^^-mmmm 
tt.-K u 7 X X p y:s^-^}vimmmL^^^m-h z t 
tc i 0 . mm&^ u y x-uyj^-y'ji'jkmi^mBi^^ 

y^j\^j^. mmffam<7)m^cojmKc7miii0.msi,^m^x' 
^^zbii^x'h*). ttz^mmmmmm^m^^x . 

[0087] dOi p tcLT#^>iX-i.*^BJ(7)^«S1±'-K 

u 7 X xi^ y3^~^)vwmmumam'im.ii^ vy^n 
x^>-x-7^;i^i^^Bg^j^izis{i, «m • • mm. m 
^7m. mm. mm., tta, im. ^m. 
^m. gism, Ep 

[0088] i Oftf^lse^JtCti. *^Hg<7)ligi!itt;Jf 'J 7 x 
X U y:i^~'rfU^miSiMmm/mM'&^ y 7 x xu- y 
X-7^;W^^|i^fi|s{i:, y'ijy-f;-^ ^^vay^ V- 

7-0. PDA ummnm^) . mm 

m. 7r^'v5'j. m^m. ecr 

■XA'm<7ymm ■ oAim. mm. <^m. imm. 
mir]^y'>\ mBMsm. y-j^m. r-tny^ *g^<7) 

^mm^. TV, VTR, b'x:t;{7^7. y'J:^-t. -f 
— 7VrJ — r-, SXx-f^^. CDTU^^-^ Xb 

fSST-<;^rp-f#OAV^t|, 3^.^^-, 
Vl^-. ayy^y-*)--^ x-i TUyhmm. 3-^ 

)U7i'.}zy. ^i^m±mA. mm. y-y')U, v^y 

mm^mF<7)mmizi^m^tih . 

[0089] 
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rgPj at/ r%j bh^coii^ ^ti-^ii rsagpj SiXJ^ 

^m&%i imm^^. tfz. r-phj ai>* r-ph 

[00 9 0] 1 . I^J^^m : ASTM D- 6 4 813 

[00 9 1] 2. : UL-9 4C0m^ (Test f 

or Flanunability of Plastic Materials for Parts in 
Devices and Appliances UL94, Fourth Edition) IZM"^ 

1/1 6>f yf-. s-^y^, ipio. 

V - 0 : Tie ( A ) ~ ( E ) CO^f^Jr^TiH^-r. 

( A ) 1 -fe «y h 5 m<ot'coKWH-i>m0km<^y u-t ^> 

(B) l-fev h 5jic7)ISgytt:2Ia]-:ifo. ^H-1 OHIco 
(c) i-fz>vh5m<^}f<r)mw^ii^^yytX'yu^ 

(D) l-fe>y h5fflOi:'iOifi@Ui-t>3 0 5mmT<7)|S$r 

( E ) 1 -b >/ h 5 fflot'coii?®^;^-*^ 2ms(^mmk. ^ 

V- 1 : Tia ( A ) ~ ( E > O^Sri&Ti^/i-r. 

(A) I^yh5m<r>t'cr>mw^i>m0imcoyu>(^> 

(B) l-fe>y h5<iOSS^tC2llIO'o, -^itlOIalO 

mmmyu>{ s y^^nn 2 5 o#jai*!. 

(C) at/ (D) {IV-OtcHt, 

(E) h 5<ioi:c7)iiem^-t>2iiiac7)Sfife^, 

V-2 : Tie (A) ~ (E) CO^Sr^TlUfef . 

(A) (B) (C ) ai/^ (E ) {iV- H3|5lt, 

( D ) 1 -fe V h 5 fi<73lS@ytc7) d oJiLt*0 0 5m 

NG : V-2i0^mw-Ot't>SL^V%. 
[0092] 3 . ^I^<7)»f|^xai/S^fe : B«t= i 

[00 9 3] *f>j7x~U'>'a:-f';K --KUX-^Uy^ 

/-KU7x-L/>x-T-;P (PPE) (2. S-v-' 

[»?] 0. 56d 1/g. 
iiS®^14rf<'»JX^lx'y (HIPS) : mSh^ : H I P 
S H5 50, B*--KU>?>f-^>' (1*) S) 



;K'JX^U'>' (GPPS) : (ffifth&:GPPS G6 
9 ON. B^'l^ux^u:^ (») S5> 

(TPP) , mymm (.m m) 

y : l , 3 - x - W >'b'x 

(2. 6-v^^S^P-;U7f:X7x-h) (Sd?,i&PX- 
2 00. :»;A-fl:^X^ im W) 

[oo94]-&^«?yi {v>-y au-t-ym^ziii^^mm 

7xy-;H0 3. 5g(l. 1*;W) . TKgg-ft^h'J 

'>A4 4. 0g(l. 1^/1^) . 7f<5 0gal>'^/^X>' 
5 0 Om 1 tfOa-^!f%i2:Jn.^eilL. 2:^^1-131X0 
I^<c:fct3i:0. ^hU't?A7xy7-h<7)h;Pxy^ 

[0095] Bf|ieRei:M^Tt. 2 'J -y h/1^0>yP7 7 
xat3^W Hn^yi^l 6. 5g(0. I5^:;l^).7 
x.J—)V9A. 1 g ( 1 - 0^)V) . ^H-fk'Jf^'^AB 
1 . 1 g ( 1 . 3^;l^) . 7^5 2 gaixh/uxye 0 0 

/^x>i§?B[$-iRBJtfc. C:c?)h;l^x>t§?gt3. i^'^n;W 
4^^7r-tr>::t';:^'-7- ( 3*f!|t6 2%, 4»#:12 

5»«saL^6Sf!|sl 1%. 7*f*3%. BAWsliLh 
1 2%C0^g-^) 1 - 0a.x.y (115. 9 g) 

^■i-tJ2 0%^n;K>'-fe'>'?g?g5 8 0 g$r. J«^PT3 
0'C[:Xrxmr Lfl^k. l l 0°CT3B#P^tiffSlEL 

^3. mz. 3fetii^Lf3^M;'>A7xy7-h<oh;i' 
xy?m2:^T'C^JnL^v:f*. 110X;T4I*^^ 

[0096] RJ55*ITfI. SJt>ii-^!B!l^ 3%7lcK'fb:^ h 
')^M.7mm.l. 0 y h;kT'3lHl;5t^f l. mz. ^ 
1 . 0 U -y h;PT3Ill"gfeJf L^f*. W«iUi?:MSTTi8 
^L7t. #^iX7t4jS:^?5?:8 0°C. 3mmH gJilT-Cl 
mrainfi*SlgML, S?<t7xy:Jfi^:^X>'T-lf>'0 
WMmi^2 1 1 g^#;^v:, 

[ 0 0 9 7 ] Jje-Cff 'b*t^3ll?1f 7 X y df i^Tl^;^ 7 r 

y\i. n^^wmo. 0 4%, M^i^^^i (M 
w) 110 0 (^KUxf-^ym^. GPC^i-W) s 'J y 
-ir*^at/c H N7c^:JJ-Wli(3 ct -SMfiicts, { [ N = 

P (-O-p-Ph-O-) 0.15 (-0-Ph),.7] 

[ 0 0 9 8 1 T G/D T A^^^ ( s^AS:JJ-«f ) Ximm 

iJ'iasJiB 1 ix;rj5o^. 

[ 0 0 9 9 ] ^^3. T-bf-^HL&tCck -^T^1?*g?SO 
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[0 1 0 01 -&fi&^j2 (2, 2-t'X (p-^=Jfi^:7x 

7x7— ;U65. 9g (0. 7^;U) Sl/h;UX>'5 0 
Om 1 Sr 1 D y hJUByayyXalzXtl. tmfT. 1*1 
SeojSiaSr 2 5*Ct«*>00. ^JR■:^ h 'J A 0 . 6 5 

*^Tf^7 7-11 B'C-C^Mr^h 'J -^AA^^^lcM^-f- 

[01011 mzRsstitmjL. \cxy :^j-)v-k 

5 7. 1 g (0. 2 5^;U) . 7xy-;H 0 3. 5g 
(1. 1^:;W) S.t/xh9b KD7^y (THF) 80 
Om 1 Sr 3 U y h;UEa7P7 ^xatcAix. i«t¥T. 1^ 
IScOJSaS: 2 S-CmTtft-^OO. :^J1 >J 1 . 6 

'/=7J^m.l- \ 1 . 1 g$-*ffl*Ki!JKifLT^AtfCo 
*5Tf*, 6 1-6 8'C-C^JR'J^'>A3{)i^^l:M^-r-l. 
iT% 8i§Sj«J¥$:ggft^c, <rc?)X7'J-}§?gt3i^-^'o 
;^7^X7r^fi^:t!;:^'V— (^8iS: 37%, ^'O/KV 
-fe'^-JtJSS 1 3g. 3a#:75%. 4ii!|:l 7 

5&tf6a«s:6%, 7Sf!|sl%, 8»#:ljUil%0 

ii-^) 1 . OJL--yh^;P (115. 9g) 

T, F«9a5O?S2a^2 0'CmTtC;«^OO. lB#P^j5»(tT 
jgTL/^f^. 8 0"CT'2B#P^KJCLfc. iJcV^Tli^T. 
rtg|I<7)?g«aS: 2 0 °C{;(S^-PO, JSiMPSL;^^-?- h U 
A7xy7-h?^?RSrlB*S*W^L^^f^, 8 ox: 

[01021 KiE^Tf*, K^Sm-^JHsSriH^LTH FSr 

fiT;"vr(ch;i^xyi u y h;u5:^nL/v:. 
x>'?§?RS:2%NaOH 1 U «y b;UT3IlI^, iJ: 
IC. ?K1 . 0 U -y h;l-T'30i^?f Lf^f^. W^^mE 
TX-mm L>t , # ^>il/::^%$: 8 0 "C . 3 mm H giil 

[01031 IMlX'i^^tifz^y X y i^Ti-^X 7 r -fe' 

jii*^»ja^o. 0 7%. mm.^i^=i-s. (m 

w) 1130 (^KUX^l^yJ^m. GPC^W) > 'J:^ 

-&^r^2itxc H N im'itvxm.x ^>mmi [ n = p ( - o 

-Ph-C (CH3) 2-Ph-O-) 0.25 (-0-P 
h) i.5o] X'h-^tz. 

[01041 TG/DTA-nfrnximmcm^jii^^^ 

-f. ^»g3i&iSJS«3 0 8r. 5%fia3SiHag«3 1 

[0 1 0 51 -^fiSCTB {yi^yj^-xyiy^mzxhvsmn 

iiSr^-r ^ 7 X y =^ v-T^x 7 T -fe* Wk-^ifecT^^fig ) 
1 i:l§iaicRJE5i:i!!M$rfi^V^. 5?fii7x y=^i^d^X7 r 



HrV«oefe»*2 0 9 g Jrfffc. 
[0 106 1 ISixnhtvkS^y j^y^-^Tt^xy r-^ 
y\i. 3D*^^«0. 0 8%, mM.^i^^=f-^ (M 

w) 108 0 (.ff'jj^^uvmm, Gpc^m) . vy 
^^mRt/cHNyiM^mmxhm^it. [n=p (- 

0- m-Ph-O-) 0.15 (-O-Ph) ,.7] X'h-o 

(01071 TG/DTA^«ft-{iB^5i^:gJl^{i^$ 
•f . ^^«¥l3i&aKI4 3 0 4 X:. 5 %M?«iP-?aK{4 3 1 

rc-c ^boi^c, tfc. m^Aiimm.imiiim^aTX'h 

[ 0 1 0 8 1 •^^0IJ4 (4. 4' -X)U:t^-j\,i^yj,~ 
(b'X7xy-iW-S^) lc:J:SlRfgfl|Jt^^ 
f 1. 7 X y ^ X 7 r -b' >-c7)-^fi!t ) 
7xy-;H03. 5g(l. 1^/U) Jil/THF 5 
0 Om 1 2: 1 U -y hJmynyyXziiz^Jx^ M#T. 
rtlH5<0?BtiaSr 2 S-Clcfii^oo, :^Jg^ h y 1 . 1 
^7A1S^2 5. 3sim:^-<m.mLX^XLfz. ikX 
^TmS 5-7 U '^A^i^^l^M^-T'l. 

txsm^tm^i^i-rfz, 

[0 1 091 ^ffffiR^fcMlfL, 1 U>y h;UEgoP7 7 

X=JT\ 7xy-/U-9 4. Ig (1. 0^;U) i;b'X7 
xy-;P-S 6. 2 6g (0. 0 2 5^:;L') S-THF 

5 0 0ml izmmL. 2 5'ClHTX'^mi- h U 
1. 0 5i5^7i.lS^O«:n-2 4. IgSrSAL, SA*I 
Tm 1 B#ra*HtT 6 1 -Ct T'#ia, 6 1-6 8'CT6 B# 

^m,wt:miir. i-ho^yjxyaxyy-hm^m&i^mm 

Lfz, C:<?D^$->'':J'n;U;J;X7r-tf>'3r»;::fv- (3 
*f!|s6 2%, 4»<*:12%, 5M*:at/6a«s 1 1 %. 
7afr3%. 8af*:m±l 2%<^?g^f*:) 1. O^x-y 
h^:;U(115. 9g> 2:-i-tf20%7o;Ky-fe:>^ 

fa5 8 0gtc, 2 5x:j.:iTc^?^a] • sf^T-cjrFf*, 7 

1- 7 3"C-C-5^^J«fmjEDLfc« <!k^z. ft^zWmLti 
•i-V')^M.y^/y-\~mm^mTLtz^k. 7 1-7 3 
'C-C3l^^^Sr«8Mts ^h'J'^A7xy7-h€rli 

[01101 R;E*^TfI, S:ji£:sS-&*5!l^igi8SL, ^7o;^ 
A;y-b:V5 0 0m l(cS?§SIL;^cf^, 5%NaOH7Kac 

?ts-3iHi. 5%es[®r^^f, 5%mM7m:^. tk^best 

^fv\ iiiffilgllL, ^y:>iy^->i!iixyT-^ycr)mn 
feOV y 7 2 1 6 g $•^f . 

[01111 ±iaTl#^>fL;^^S?1f7xy^i^;^X7r-b' 
jDTk^Mig^O .0 5%, mM^i^^=i'M. (M 

w) 103 0 (Ttivx^i^yi^M.) xho. m^^mR 

t/C H NtE*:^^:^®:: J: *) m^tim [ N = P ( - O - 
Ph-S02-Ph-0-) 0.025 (-O-Ph) 1.95] 

TG/DTAt»-tlf : StfBiaSTm : 1 0 3*0. -^mmi^ 

: 3 2 1 "c, 5%mmmf}^-mm : 3 3 2-c 
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[0 1 1 2] -^^0115 (4. 4" -:^fUiii=i/Uzyy:c~ 

^xy-ypsT. 6g(o. 4^jv-) Rx/^m-i-hwy 

AO. 4^^5AJSi^9. 2g$rfflV\ 'k^m4bmmi,z 

[0 113] tti. 7xy-;H 60. 0 g ( 1 . 7 0 
, h'Xyxy-yP-S 12. 5 g (0. 0 5t 
)U) &X/^m-f-hVf72xl. S^^AIS^ (41.4 

g) SrfflV^, -^fiKM4^;|^l^^:LT:^^ 'J'^A^xy^ 
- h i: ^ M) A X y 7 - h i; cOii-^!tf!l$rPSg L 

(3Jlf*c62%. 4««cl2%. 5M«c3llf6JI«sl 1 

7*«s3%. SMfilclXhl 2%c0xg-^) 1. 0^ 
( 1 1 5. 9 g ) S:-i-tf2 0%^o;K>-Hf 
5 8 0 g , 2 S^JiiTi^i^ai • iKJ*T-e?ST 
UlT-&E)tfia]4i:|6ia(C*i#L. 5llf7xy^i^*X 
y r-^'y<7)mn^y y ^X<^^$j2 1 8 g ^mc^ 

[N=P (-O-Ph-SOz-Ph-O-) 0.05 (- 
O-Ph) 

n-^^m : 0 . 0 1 %VXY 

MT%:}i-^^»Mw : 1 0 8 0 {:!ii^)X^\yymM) 

TG/DTAii-w : sumsTm : 1 0 3t:. ^mm^M 

^ : 3 2 O'C, 5%fifii|giJ'^?a^ : 3 3 4*0 
[0 1 143 -^^M6 (4. 4" -X;U*:ri;P>?7x- 

b-:^* (b'x7xy-;p-s?s«) tJ:ss§<f«tits-^r 
-tl>y X y r -fe'vo^j^) 

7xy-;P37. 6g(0. A=^)V) RX/^m-j-V^)^ 
AO. 4^'7AiI^9. 2g$-fflV\ 
LT, ■^NU'^A^xy^-hSr^SL;^. 
[0 115] iLft. 7xy-;H4 1. 2g ( 1. 5 0 
^/L-) . h'X7xy-/P-S 3 7. 5g(0. 15^ 
^l-) S.^^^JS-^^U'>A1 . 8i?'5Ail^4 1. 4gSr 

fflv\ -^B!cM4^:ll:^^^LT-^^U'^A7xy5-^^: 

-?-h«J»>A>-'7xy5-hi:0?ft-^!|%SrPl^L7^v:. CO 

2%. 4i«Ji2%. 5m.i^mfem.wi i%. 7S«c 

3%. 8««!JiUil 2%<^^-^«5) 1. 0J2.-.y h^e;!. 
(115. 9g) S:-^tf20%ya;U'<y-fe'>'j§?5[5 8 
Os^Z. 2 5'CiilTOJ^a] ■ af#TT1STL, VXT^^ 

mAtnmzm^h. m^yjiy^>'^>:x.yr-^y<r>Wi 
Ilfey y^x^^t^j2 1 7gS:f|, ^m<^mmiT(r>{t-^ 

[N=P (-O-Ph-SOa-Ph-O-) g. ,5 (- 

0-Ph),.7o] 
m^i&m : 0. 0 3% 

M¥i^t»-^iMw : 1 1 5 0 (;K'J^f-Uy^»:) 



iaK : 3 1 Sr, 5%MJiiHaJK : 3 3 
[0 116] -^^mi (4,4' -:t^i^S/'7x:^^>' 

7xy-/i-9 4. ig (1. o^ji') Rx/^m-Thvy 

Al. 0i/^AiMi^23. Og$:fflV\ -^fiS^j4i:|31;m 

[01171 tfz. 7xy-;U94. 1 g ( 1 . 0^: 

;U) . fx (4-h Ho^i^^x— yW) x-T-;l'2 0. 
2g (0. 10=tJV-) RU-^mi-h'J^^l . 2yyM. 

A 7 X y 9 - h t h U A 7 X y 7 - h i: <?>M-^ 
Srfil^L/t, icOrl-^il^jSr. i^'^^Q^l-j^x^ r-fe'yji-U 
( 3»*6 2%. 4*«cl2%. 5Mf*:StX6* 
#:ll%, 7»fi|s3%. 2%(r>m.-^m 
1. 0:2.j::.y ( 1 1 5. 9 g ) Sr#tf 2 0%^'n 

>'?^?g5 8 0 gtc. 2 5'COTo?^aJ • WPT 
TijlTU. i2lT^«fi?'j4i:IS|«l;^^^t, Si^tT^xy^ 
>'*;^7r-fe'y(7)?iJJISfe'7-y:7X^^^^2 l l gt:#, tJi- 

[0118] [N = P (-O-Ph-O-Ph-O-) 

0. 1 (-O-Ph) i.g] 
w^mm : 0 . 0 1 %JaT 

SA^l^^^iMw: 1100 (^IfjX^UVie^) 

TG/DTA^^1ff : itM?aKTm : igiffi^, 
as : 3 2 1 "C. 5%M»Jlt^->iajg : 3 2 8'>C 

[0 119] -^Ms (4.4' -5rde-i^i^':7xciU'>- 

7xy-;P94. ig (1. o^;u) 

Al. 2^yj^m.=f-27 . es'km^^. -^^mAtnm 

(CLT. -^h'J'^A^xy^-hSrlili^Lyt, 
[0 120] t.tz^ 7xy-;U9 4. 1 g ( 1 . 0^: 
, h'X (4-t Ko^i^7x-;U) jc— 7^;P4 0. 

4g(o. 2 o^yi^) st^'^]l-^^ i;»>Ai . 2^"7A 

jS^27. 6g$rfflvv -^|^M4i:|5])KlCtT-^h'J'> 
Ayxy^— 'J -^AS/y xy 7— h i:co?S-^ 
SriiigL^^. CC0^-^!Rj2:. >''^'^;^;t^>?.7 r-^fV^'J 
(3a:«c6 2%. 4*0:1 2%. 5*^^1X64 
#:11%, 7i#:3%. 8*f*:m± 1 2%c7)?I-^#c) 

1. OJL- ./ ht:;K 1 1 5. 9g) $:^tf20%7D 

iw<.>^ymm 5 8 0 g tc. 2 5 -cjiiT^of^ai • nmT 

X-mT L . OT-^fi)tfi?iJ 4 t |5l«tc^f^ L , y X y ^ 
i^:t»X7r-fe'y£0j|;SI|fe'7 y^X«!|l52 1 2 g$-tt, iJ- 

[01213 [N = P (-O-Ph-O-Ph-O-) 
0.2 (-O-Ph) i.g] 
0.0 2% 
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afi¥%a-^fiMw : 1 2 2 0 (;K'J;^^^>'JSS) 
tkiSM : 3 0 5%afiMii'-iag : 3 2 1*C 

10 1 2 21 -&^M9 (4. 4' -^3ri''7i-U>'S 

fig) 

7iy-;W94. lg(l. aiX^M-hh'J':? 

[0 123] tti. 7xy-;W9 4. 1 g ( 1 . 0^ 
JV) ^ 4. 4' -f-:t>^7xy-;U2 1 . 8s (0. 1 

gSrfflv^, -^^^?lJ4t|oIm;LT-^^|;'>A7xy^- 

C:<?Dii-^^. i''^oyU;t:X7r-fe'>':tU:S'v- ( 3» 
fi|56 2%. 44f<sl2%. 5»«cS.t/6afl!l 1%. 7 
*f*:3%. 84#:iyjil 2%0?I^*) 1. 

(115. 9 g ) $-i-tf 2 0%:7o;K>'-fe'>'}§?g 
5 8 0 g tc> 2 5 rJaTiOJ^ai • HfPT-rlST iiXT 
■^mmAtmmiizmi^L. lElf7xy=af>'*X7r-fefy 

eoim^m^mi2 1 5 g$-#. t^j-woM^riTc^^t-^ 

!|«!lT'fc.g>^i:Sr5iigL^>:. 

[0124] [N = P (-O-Ph-S-Ph-O-) 
0.1 (-O-Ph) i.s] 

n^^rn-. 0.0 7% 

S«¥%:«-^fiMw : 1 2 1 0 {Tif'J X^UymU) 
TG/DTA^W : iJUSKaSTm : :Kai-C§-r, ^J-JSI^ 
: 3 3 5%mftM^-iaJg : 3 4 2'C 

[0125] -^fSimi 0 (4, 4' -^rtv-'^x-l^y 

^) 

7xy-;l^94. lg(l. O^yl^) at>':^«-:M- U"^ 
Al. 0i?'v-i.®^23. 0 g^fflV\ ■^^eaj4i:|5l:m 
{c:LT. :>-h'J'>A7xy9-hSri^L^. 
[0 12 6] ttl^ yx.y—)V9A. 1 g (1 . 0^ 
)V) , 4, 4' -f-7ri^'7xy-;P4 3. 7g (0. 2 
0^:/U) ai>'^a-?-h'J'>Al. 2^7AiI^27. 6 

g^fflv\ -^«CT4^:|3I:m^^LT-^hU'>A7xy7- 

Cicoig-^?:, >'':7^;^;^X7r^f>':tU:^■7- ( 3fi 
«c62%. 4i«cl2%. 54«cat/6»«|sl 1%. 7 
fi«c3%. satfeijLhl 2%<7)M-&«c> 1. O^rivh 
(115. 9 g ) i'^ti20%'7n)V^>-^ymWL 
5 8 0 g ic, 2 5 °CUT<0}^a • ^#TT^T L. 
•^«M4i:l^«tc^f^L. a?lf7xy^i^;^X7r-lfy 
iO?i«||fe«fiitt!fe2 1 7 g$-t#, ^WiOM^:lTi0^b-& 

[0127] [N = P (-O-Ph-S-Ph-O-) 



0.2 (-O-Ph) i.e] 

vmmm o. oi% 

afi^%iJ-^iMw : 1320 (:jf'j;x.^lx Vj^a ) 
TG/DTA:«-$f : BtfiKaSTm : gStilT'^-r. 
tmSS. : 3 4 I'C. 5%mMm'^mM : 3 4 7'C 
S^F7KB!»4 (T^:^;Wb?i) : ^aiH^tlT. 
[0 1 28] -^fig^ill 1 (4. 4' -i^yj^-uymiz 
i S^tiitSr^t- i. 7 X y ^ i^Tt:;^ 7 T -tf ^(T)^^ ) 

7xy-;u9 4. ig (1. o^;u> 

Al. 0i/^AlS^23. Og^rfflV^, -^«M4i:|iI« 
fcLT. :hhiJ'>A7xy7-hSrP^t/::. 
[0 129] 7xy-;U9 4. 1 g ( 1. 0^: 

/U-) .4.4' ->''7xy-;H8. 6g (0. 10^ 
)U) m/^mi'hV'yj^l . 2'/yJ^m.=i-2 7 . 6gS- 

fflv\ '^MAtmmzLx-th^j^M.y 3^yy~ht 

il-^S:, >''^'o;P*X7r-fe'yjr'J:^'7- ( 3«fjs6 
2%, 4*<*:12%, 5af*atX6»#:l 1%. 7M«! 
3%, 8i<^sJiLhl 2%c7)?g^«s) 1. Oi^-yb^:/W 
(115. 9 s) ^^ts2 0%9U)V'^y-{£ymm3S 
0 gfc. 2 5X;UT«0?^ffl ■ «fPTr?ilTL> mT^JS 
M4i:IiI^tc:M{^t, ^my suy^i^ii-^xy r-^y<7:>^ik 
n^^mn 2 0 8 g Sri#. ^W-WOiSmi^lTO-ft^T' 

[01301 [N = P (-O-Ph-Ph-O-) 0.1 
(-O-Ph) ,.e] 

n^^m : 0 . 0 1 % 

M¥^^i-^aMw: 12 10 (d^UX^U^-j^lC) 
TG/DTA^W ; UPfaSTm : ^tBT^-T. 
iki&m : 3 3 8'C. 5%mmmi'-iS^ ■. 3 4 9'C 

[01311 ^^mi 2(4. 4* -•Jy:ii-]^ymiZ 

X^mtmmi^^^yj^y^i^Ti-^xyr'ifycO'^m 
7xy-yW9 4. Ig (1. 0^;U) ^t/^jR^MJT^ 
Al. 0i5'-7AiI^23. Og5rfflV\ -&fifi,Urij4i:|SHS 
tUT. :>-hU'>A7xy5-h$'iSi8L^. 
[0 132] ttz. 7xy-;W9 4. 1 g ( 1 . 0^: 
;U) , 4. 4' -i^'7xy-;W3 7. 2g (0. 2 0^ 
;U) at^^S:^^y'>Al . 2i^yM>m^2 7 . 6gS: 

fflv\ -&«mt|3|«^;LT:^^'J'^^A7xy7-^fc 

-^h'J'>AS/7xy7-hi:C0il^tl$-pSt/^. ZCO 
m.-^^'t. >''i?D;U*X7r-lry:t'J:f-7- (3a#:6 
2%. 44*12%. 5&i^RX/6&i^l 1%, 7if* 
3%. 8««£JiLhl 2%<?)ii^fi|:) 1. OJL-'yh^)V 
(115. 9g) 5:-&tf2 0%i?n;P'<;.y-b'y?§?gt5 8 

0 gtc, 2 5-cOT<7)v^ai • mrfTX'^iTL. ijjit-^^ 

m4tmmi>zmilFL. m^y^^y^i^^^xy r-^y<7)m 

n^m&^m2 1 1 g€r^. ii^m<r>mimT<7)^t^wc 

[0133] [N = P (-O-Ph-Ph-O-) 0.2 
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(-O-Ph) i.s] 

m^mm o. 01% 

fia^*^TAMw : 1 3 5 0 {TitVx^iyymM.) 
TG/-DTA:iJ«^ : mm^Tm : ;^£H-C'#-r, -^Mm 
ikim. : 3 3 6r , 5%mM.m^-i^ : 3 47X: 

[0134] mmm 1 

/-KU (2. 6->'';><f-/U- 1 . 4-7x-U>-ai— f 

^w) 8ogi5. mmmiTtivxi-uy (HIPS) 1 oss 

1 0 OM^t. ISM^tMi: LT-^^^J 1 TmkLt^m 
-T-m^l^. 2 5 mm 2«lM«e«*fflV^T^IISm«R 

[01 35] :i(nm}m^mtiimnzxK)ixie>(y 

<li«l1tOfFfilifi: A STMOD- 6 4 8lZi^tXmSB 

[0 13 6] m&m2-'i 2 

-^^m 2-12 T'Sii Lfzmmy iy=3fi^*x7T-tfy 
[0 13 7] mmmi s 



[0138] mmm i 4 

tcfi:i.-C. ^B£^2Ti!litt^:^fil7xy:^fi^;nx7r 
-b'Wb^!fe3af&l^l . 3-7x-^>'t*X (2, 6- 

i^^'>U-JUyi-^Xy au-h) (PX-2 00) lgP5rfig 

[0 139] ibi^Jl~3 

^m.m 1 xwk Ltissmy x y =^ i^^^x 7 r -tfwb-^ 

tCft;tT. TPP 5gB (ItiS^l ) X{±PX-2 0 0 

(it!KCT3 ) \mu. mmmitmmtzLx. m& 

[0140] ±IB^fi^2~l 4Ti#4>il-g>liMtt^lg 

[ 0 1 4 1 ] i^, imm 1 m^f^iZ'j 

[0142] 
[^11 







(^) 


(^) 




lIL-94 




1 


100 




5 




150 


V-0 


2 


100 




5 




151 


V-0 


3 


100 




5 




151 


V-0 


4 


100 




5 




150 


V-0 


5 


100 




5 




151 


V-0 


6 


100 




5 




151 


V-0 


7 


100 


-^J^^ 7 


5 




151 


V-0 


8 


100 




5 




150 


v-0 


9 


100 




5 




150 


v-0 


10 


100 


^/s:0U 10 


: 5 




151 


v-0 


11 


100 


^J^1?U 1 1 


: 5 




150 


v-0 


12 


100 


^^01112 


: 5 




151 


v-0 


13 


100 


^55:15! 1 : 


5 




150 


v-0 


14 


100 


^^^2 : 


3 


PX-200 : 1 


148 


v-0 


It 


1 


100 




TPP : 5 


128 


v-0 


2 


100 




px-'200 : 5 


1^ 


v-0 


3 


100 






168 


NG 



[0 1 43] ^14". ^lli^^{iPPE/'PS^fl§=8 

[0144] mtm 1 5 



^0(2. 6->'';^^;P-l, 4-7x-^>-x-x;U 

5 0^. mmmst^'jx^uy {HIPS) 25^mf 

.-JfjX^l^>' (GPPS) 2 5g|5*>^>^4fflliifi^^l 0 

ommmz. ^m^^ix-^Ltzvmy^y^i^ri-^xy 
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U- M 0 SUSrJSsllP LT S ^^-X-M^^, 2 5mm 

[0 14 5] :i<r>mmiii:mtiifmiz^ o ixie^^ 

< ^M<^mm i:ASTM«?)D-648t:2* tX»:^ 

mis^iiio vcx'hK). ^m<zi^ zL-iyy^\,m^ 

[0 14 6] |IS£«FIJ16~2 6 

tcftx. X . 2-12 x'S^ii L-kmmy x y ^ 
[0 14 7] mm.m2i 

l^ft;tT. ^m^3X'Wk\^tzm!^y:iiy^^yTt^Xyr 
[0 148] |ltfi^J28 

-^^M 1 r-glJi LfcagJS^ X y =^ f^T^x y r -bf i^-fb-^ 



icfti-T. -^fi£0!l4t:'S!iitL;^v:3E<i7xyde-i^;f.x:7T 
-fefWb^?*!ll oasi: . 1, 3-7x-^yt';^ (2. 6 
-i^'=5fi/W--'W*X7x-h) (PX-20 0) 2Ub 
$:fi6ffl-ri.ia^Ki. ^MMl 5 t|5);KtC:LT. liMlilS 

[0 149] J:b^4-7 

1 T'gjt L7tr5?lf 7 X y 7 r Hf Wb-^^?!) 

icft;ir. TPP ISU {imm A) XiiPX- 2 0 
0 1 5SB (ik!K«?y5 ) ^iE^-r-S7!>\ li«IS'Jco;^»^SriE 

-^-rj.^iii^a*^i<^E^a$r 2 oasfc-t^ (ibs^j 

[0150] ±iEIIJ6^Jl 6~2 8T1f A>iX^liM«® 

mmLmRx/)mmA'--7X'%hixhmmm^%mm 

[ 0 1 5 1 ] f^. JtK0a4O^!gmtHi. E^^tci/' 

[01521 
[^2] 













llL-94 


m 


15 


100 


1 : 15 




101 


V-0 


16 


100 


<i-fkm 2 : 15 


iyTT^U-h lis 


102 


v-o 


17 


100 


"^iHM 3 : 15 


> V ^ > • vr j« i-- h : 15 


101 


V-0 


18 


100 


4 : 15 


jiy l > ' yTjX. I Y : 15 


102 


V-0 


19 


100 


5 : 15 


^ V ^ > • ->t:52 h : 15 


102 


V-0 


20 


100 


^^me : 15 


>^ 5 > • I — h : 15 


102 


V-0 


21 


100 


^hXn7 : 15 


> ^ > - v*r ;^ u~ h : 15 


101 


V-0 


22 


100 


irm.^ 8 : 15 


> V > ' vr;? u- h : 15 


101 


V-0 


23 


100 


ititl^d : IS 


j«7 ^ > • yT>« V- f : 15 


102 


V-0 


24 


100 


10 : 15 


>f "7 ^ > ■ vT^t > : 15 


102 


V-0 


25 


100 


^^jb3cl?i 11 : 15 


7 ^ > • V r h : 15 


102 


V-0 


26 


100 


12 : 15 


^ ^ > • '>Tx h : 15 


101 


V-0 


27 


100 


^JSWS : 15 


^ V • vr;i h : 15 
:^^N : 15 


10] 


V-0 


28 


100 


^iSf^4 : 10 


PX-200 : 2 

pi 7 ^ > • K u« h : 15 


100 


V-0 




4 


100 




TPP : 15 

^ 7 4 > • vTpf u- h : 15 


92 


V-2 


5 


100 




PX-200 : 15 

^7 i > • >Tyc. h : 15 


97 


V-2 


6 


100 




V 5 > • vt:z h : 20 


105 


NC 


7 


100 






1(^ 


NO 



[0 1 5 3] *2'f, fflltBg^{±PPE/PSlSlli=5 

oy'5 0cr>M^mx'hh> 
[0 154] mmm29 

^0 <2. e-'J^^ji—i . A-y^-uyjL—y'fV' 



2 OgP, mm^^V:^^]^y (HIPS) 4 O^&tX 

:tioxi-uy (Gpps) 4om-t>^hmm^^io 
ommmz. mmmt Lx-^miixmkLtimmyji 
y=^£^*A7rHfwb-^ 2ombmmMmtLXpi 
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^tk. 2 5mm 2flllS«ISS:fflV^-C^am8UL. 11*8 

[0 15 51 z<7^m^m^mtiimiizxK) ixie-o 
< ^.'&<7ymmt A s TM<7)D - 6 4 8 i,zmtx^^ 

[0 15 6] mmM3 0^4 0 

■^m^ 1 X'W^Lfzm^y X y ^ 7 r -fe'y-fl:-^ 
izittx. ■^^m2'-'i2xmm.L^mmy:iiy^^>^^ 

[0 1 5 73 mmm4 1 

izittX. -&^fiS!5T^JiL^^a?l§7xy=5f£^*^7r 
N) 1 5g|5$:gSiJirri,mt±. SIJfeM2 9 
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